Abstract: An entrepreneurial environment is conformed by factors that play a favourable role in the development of entrepreneurship. Economic literature on innovative milieus identifies those elements that are decisive in improving the competitive performance of companies. We analysed whether Barcelona Activa's specific environment promotes the development of an innovative milieu, which favours entrepreneurial attitudes. The results show how the combination of incubation experience, development of ICT-based innovations and cooperation considerably improve the success probability of new firms. Moreover, participation in institutional activities that strengthen commercial and social networks also improves their chances. The local agency seems to be particularly suitable for entrepreneurs with labour experience and it plays a complementary role in the framework of the wide range of university spin-off centres in the metropolitan region.
Introduction
Usually, an entrepreneur does not drive her/his idea to the market in isolation. In fact, several factors play a key role in the development of entrepreneurship (see for instance, Wagner and Sternberg, 2004) . The combination of all them determines the so-called entrepreneurial environment. On the one hand, this environment refers to the overall economic, sociocultural and political factors that influence people's willingness and ability to undertake entrepreneurial activities. On the other, it refers to the availability of assistance and support services that facilitate the start-up process (Gnyawali and Fogel, 1994; Muller and Fujiwara, 2003; Feldman et al., 2005) . Obviously, public policy can shape this environment and can also affect the environmental conditions for entrepreneurship.
However, entrepreneurship rates differ widely among regions that have otherwise similar conditions. In addition to political and local characteristics, some other essential points explain why some communities are more adept at recognising and exploiting economic opportunities. As far as economic activity tends to cluster geographically, entrepreneurship also tends to concentrate. Traditionally, increasing returns are identified as the main reason for this concentration. However, numerous political initiatives encouraging entrepreneurial activities by means of science parks have failed (Löfsten and Lindelöf, 2003) . Therefore, we have to look also at the significance of the local social environment (Aldrich and Fiol, 1994) . As Minniti (2005) points out, when proper social networks are in place, agglomeration works and follows the form and patterns identified by the new economic geography literature.
The economic literature on innovative environments identifies the presence of a set of elements that are decisive in improving the competitive performance of the firms that belong to it: a particular geographical area, a set of actors, several tangible, intangible and institutional common elements; and even more important, the ability to share an organisational logic, a learning system and a relational culture (Aydalot, 1986a; Aydalot, 1986b; Maillat, 1988; Maillat, 1992) . The main objective of our research is to identify the presence and intensity of those elements among the entrepreneurs that develop their new firms with the support of Barcelona Activa (BA), the local development agency of the Barcelona City Council (Solé, 1987) .
Conceptual framework
A distinctive factor of an innovative milieu, as defined by Groupe de Recherche Européen sur les Milieux Innovateurs (GREMI) is the significance of social capital on the innovation process. In particular, the development of relational networks is based on confidence, formalised in cooperative innovation projects and geared towards generating and disseminating knowledge. In this sense, and given that our research is about new companies, we opt for analysing the entrepreneurs' perception of their interactions with the environment created by BA. This environment necessarily exceeds the frontiers of incubation spaces, adding other successful companies that recently left the incubation centre as well as companies attracted by the institutional networking initiatives.
In practice, and in addition to economic variables, the social environment is also an important cause of agglomeration. In fact, one of the specificities of an innovative milieu is the significance of social capital on encouraging innovation. These social networks are established between individuals inside the company and between individuals in different firms. As the sample we are analysing is made up of new firms, understanding the innovative environment requires an in-depth investigation of the content of a company's relational network and also, obviously, of its innovation activity. Usually, social networks are the result of a situation of mutual confidence that is based on the long experience of common goals and shared work developed in the past between firms and/or institutions. As we are talking about very young firms, we also have to consider the entrepreneurs' perception or recognition of their interaction with the milieu. Moreover, the milieu analysis should necessarily go beyond the incubation centres to incorporate both the successful companies that have left the incubators and other firms attracted by the institutional networking programme.
In this environment, companies make use of shared innovation projects and get involved in collective learning processes that promote creativity and innovation, both from formal agreements and from the constant and informal exchange of information and specific knowledge -a set of 'non-traded' relationships. As Camagni (1991) points out:
"The local milieu provide the economic background and elements of continuity on which learning processes and tacit information transfer become embedded and accumulate over time, playing the same role as R&D departments and corporate culture in the case of large firms." Usually, they are made up of companies that offer specialised and highly qualified labour. For them, innovation is the strategic asset for competitiveness, so that entrepreneurs are continuously carrying out strategic cooperative agreements to share the typical goals and objectives linked to the development of innovations.
Therefore, the success of the innovation process also depends on the temporal, spatial and organisational context of companies (Porter, 1990) . As technological and commercial complexity grows, the innovation process is understood more as a cooperative activity than an individual one. The spatial dimension of innovation is important so long as throughout the European Union we can observe a wide regional dispersion in innovation propensity, even in the age of digital revolution (Porter and Stern, 2001; Audretsch, 2004) . However, it does not mean that in all the leading regions there is a cluster of innovative and highly interactive companies. Although innovation is the foreseeable outcome of an interactive learning process, which frequently implies the exploitation of several internal and external resources, proximity between them is not indispensable for making innovation possible (Lockett et al., 2005) . As a consequence, economic literature on innovation identifies a wide diversity of local productive systems. Camagni and Capello (1999) point out that regions with very different business structures show similar innovation rates. They also confirm that localisation economies, which characterise industrial districts, do not necessarily drive innovation because productivity does not depend on the specialisation or size of companies. In practice, innovation capabilities are related both to internal resources and to a milieu effect. This effect would be the consequence of using some type of club information that benefits the innovation process and results from the interaction with their specific environment.
Therefore, we would expect that the local milieu plays a very important role in promoting innovation by means of two different forces: 1 a shared learning system that reinforces local creativity and promotes knowledge diffusion 2 a common relational and organisational culture that benefits the development of innovations based on cooperation and decreases the risks and uncertainties inherent to innovation.
Methodology
Although the analysis unit of the process of innovation are the companies, generally highly qualified labour is the main driving force in creating and disseminating new knowledge. When these kinds of workers appropriate the fruits of the new ideas and knowledge they generate, then they become potential entrepreneurs. This stimulus would probably be stronger if the market value of the potential entrepreneur's ideas were much higher than the wage he receives, or if a company's mechanisms for retaining talent work poorly. In these start-up cases, the process of innovation in the new firm would depend on the knowledge embedded in the entrepreneur, and the wide diversity of new organisational structures enabled by using ICT would encourage this process (Audretsch, 2002; Maillat and Lecoq, 1992) . As a consequence, the aim of our research is to investigate, on the one hand, whether BA's programmes and activities not only offer economic advantages to entrepreneurs, but also effectively promote the development of an innovative milieu and, on the other, if this specific environment encourages innovations based on the strategic use of digital technologies by entrepreneurs.
The fieldwork consisted of a combination of complementary techniques, both qualitative and quantitative, and was carried out over a one-year period (April 2005 to April 2006 . From a qualitative point of view, we conducted 22 in-depth interviews with entrepreneurs belonging to the core network of BA. Six of them were subsequently used in the questionnaire design, while the rest served for confirmatory purposes. Moreover, the research team held seven interviews with different key staff members of Barcelona Activa. Finally, a total of three different focus groups were held. In them, entrepreneurs and experts discussed financing entrepreneurship, innovation and training, and networking and e-commerce.
For the quantitative analysis we conducted a survey among the population of entrepreneurs who lead a company that usually interacts with BA, a group that we define as the core network of Barcelona Activa (256 individuals); that is, those that could be considered part of the environment created by BA. The questionnaire was administrated by e-mail, with a 52.4% response rate of the population under study (136 questionnaires). Under the hypothesis of a random sample, this would mean a precision of +/-4.87% for a situation of maximum uncertainty (p = q = 0.5) and a confidence level of 95%.
Two subgroups were also analysed. One corresponds to those companies currently located in BA incubator, with a population of 49 firms. With a response rate of 91.8% (45 questionnaires), the achieved precision would be +/-2.54% in the terms already stated. Meanwhile, the group of companies that started up in the BA incubator comes to a total of 101 firms which, either currently or in the past, have been located in BA's incubator. The response rate was 80.2%, a figure which would mean a precision of +/-4.09%.
This response rate falls within the usual limits of online surveys (among others, see Heerwegh and Loosveldt, 2006) , as well as those of postal surveys (see for instance Ucbasaran et al., 2006; Galende del Canto and de la Fuente, 2003; Cowling, 2003) . To encourage the response, an institutional e-mail was sent introducing the research. Respondents had the choice of answering the survey in Catalan or Spanish. The tool allows multiple consistency controls that guarantee the quality of the data and prevent respondents from answering more than one questionnaire.
Entrepreneurs and enterprises belonging to the core network of Barcelona Activa
In this section we describe the main characteristics of companies and entrepreneurs belonging to the core network of Barcelona Activa (BA). Both present distinctive features that differentiate them from the Catalan average. These companies develop their activity in the city of Barcelona, the main demographic and economical engine of the country. According to the data provided by the city council (Ajuntament de Barcelona, 2007) , with only the 22.5% of the Catalan population (1.6 million inhabitants in 2006), the gross domestic product of the city rises up to the 30.5% of the Catalan economy (last data available referred to 2001). In 2005, there were almost 11 companies per 100 inhabitants, with the Small and Medium Enterprises (SMEs) representing the 99.7% of the total. They create the 67.3% of the employment and the 66.4% of the gross added value in the city. In fact, Barcelona becomes the leader city of a very entrepreneur region, in the European context (Global Entrepreneurship Monitor, 2006) .
Investigated companies of our sample are quite young. Their average age is less than five years with up to 25% of them having started the activity during the preceding 12 months. A significant part of them were incubated by Barcelona Activa (59.6%), while the youngest ones still remain there (33.1% of the total population under study). With an average of 5.7 full-time workers, who in most cases hold a university degree (80.9%), these companies' activities are mainly in the Information and Communication Technologies sector (39.7%) and in business services (25.0%). These profiles, indeed, respond to the target and goals defined by the local development agency. Export rates were not very high, with less than half of the enterprises entering international markets (41.2%), whereas their performance is quite good insofar as 46.3% of them would be classified as a highly successful company while one out of three (33.1%) creates high quality jobs. At this point, it is worth commenting how these two last figures were obtained.
The first figure corresponds to the High Business Success (HBS) Indicator, which is a dummy variable taking the value of one when the next conditions are met:
• The company expects profits in the year of the survey.
• Both the expected turnover and the number of full-time employees increase with respect to the previous year, or one of the two increases while the other remains constant.
The second corresponds to the High Quality Job Creation (HQJC) Indicator, which is also a dummy variable taking the value of one when:
• The company pays medium-high salaries, that is, the average gross wage per employee equals or exceeds 18,000 EUR per year.
• The company shows a positive one-year evolution in the total number of full-time employees.
Furthermore, it should be noted that the HBS indicator could be considered a short-term business performance measure, while the HQJC would better capture the medium-term performance because it is more focused on what could be the structural responses to market fluctuations.
With respect to the features of the members of the BA network, it was observed that they are quite young (39, on average) and created the business in their thirties (34, on average). Entrepreneurs are mostly men (61.8%) with at least a university degree in most cases (85.3%). This last figure is higher than the average of managers of Catalan companies, a group in which only 53.1% hold a university degree (Vilaseca, 2003) , and substantially higher than the adult Catalan average (12.4%, following Castells et al., 2003) . On the other hand, the uneven gender balance would be rooted, among other reasons, in the different backgrounds between genders, with a higher presence of technicians among men (see, for instance, Ministerio de Educación y Ciencia, 2005). Almost all of the entrepreneurs in the network are Catalan or Spanish (94.8%), with most of them belonging to a family where an elder relative has, or had, their own business (68.4%).
Finally, the presence of previously unemployed entrepreneurs is not very high (10%), while it can be observed that those supported by Barcelona Activa are better at taking advantage of the available instruments and resources to finance the start-up process (for instance, the capitalisation of unemployment benefit).
The scope and influence of the innovative milieu
In order to better appreciate the scope of the innovative environment, we built two variables that gather, on the one hand, the entrepreneur's perception of the innovative environment; and, on the other, the innovative behaviour of the firm he or she owns. Their combination will allow the identification of three different firm profiles.
In order to build the Perception of the Innovative Environment indicator, five subjective considerations were taken into account. By adding them we obtain an indicator with values from 0 to 5, as all of them were dummy variables -taking the value of 1 when the characteristic is present and 0 otherwise. These five components were: By separating the variables into two categories, it can be observed that innovative perception is higher than innovative behaviour (see Table 2 ) whereas the medium-high level is a minority in both cases (43.3% and 36.0%, respectively). Moving on, it is precisely the combination of these two categories that leads us to identify the three different profiles of firms that will allow the scope and effects of the innovative milieu to be evaluated. The names we have given to these profiles are: Milieu Effect, Milieu Seeker and Milieu Unaware. In the first place, to be in the Milieu Effect category, a firm must show a medium-high level of innovative behaviour and its leader must show a medium-high perception of innovative environment. This group represents 22.1% of the whole population under study, being most important within the group of firms that were brought up in BA's incubator and now have an alternative location (see Table 3 ). In the second place, the Milieu Seeker category encompasses those cases with medium-low innovative behaviour and medium-high innovative perception. With a similar importance in the whole population (21.3%), it is mainly found among firms which were never part of BA's incubators (30.9%). Finally, the Milieu Unaware category groups those cases in which innovative behaviour is medium-high whereas perception remains medium-low. Its weighting is low (14.0%), but most can be found among those companies currently located in BA's incubator (20.0%). In turn, these profiles identify three different types of companies. Firms with a Milieu Effect profile are the most likely to show innovative forms of growth, both within a group or in a network (Table 4) . Their most common strategy is based on product differentiation, whereby they are the most frequent users of the internet for commercial purposes. Indeed, better use of the environment is distinctly related to the presence of good performance levels, as long as both the HQJC and the HBS indicators stay above the total population average and above the rest of the profiles under study.
Companies with a Milieu Seeker profile are in a consolidation stage (Table 4) . They face some difficulties in developing their business as well as in their competitive position. Their low presence in international markets is accompanied by lower success levels as well as product differentiation weaknesses. They almost never use the internet for commercial purposes; nor have they manifested any innovative forms of growth. All these facts lead to very discrete global performance indicators (HQJC and HBS). However, they rate interaction with BA's environment very highly. And what is most important, given their weaknesses, they expect to improve their market success possibilities by taking the most advantage of the networking and knowledge transfer mechanisms provided by the environment. Finally, the Milieu Unaware profile encompasses a group with a very low propensity to interact with BA's environment. Conversely, these firms show a high performance, good market position, significant innovation levels supported by ICT use and, in some cases, high export rates (Table 4) . However, they do not develop innovative growth strategies while their performance indicators remain rather average. Despite the fact that a significant number of them are part of the incubator, firms in this group do not take advantage of BA's environment opportunities, probably because, in their present situation, they do not perceive any benefit.
Determining factors of entrepreneurial success
We developed three different models in order to explain the way entrepreneurs reach the highest levels of performance. The first one (Figure 1 ) is based on the evidence of the positive role that incubators play in the life expectancy of start-up businesses (relating to Spain and Catalonia, see Gómez, 2002; EdAS, 2004; Urbano, 2005) . In this context, the goal of the model is to identify some of the mechanisms involved in achieving a good short-term performance when a company has been incubated in Barcelona Activa. Incubator experience positively influences three intervening variables. Two of them are related to networking both inside and outside the institutional sphere of influence managed and created by Barcelona Activa: having links with companies located in facilities provided by Barcelona Activa; and establishing cooperation activities with agents outside the Barcelona Activa network. On the other hand, to a lesser degree it also favours the innovative dynamism of the company (put simply, the introduction of innovations through the use of ICT). Furthermore, networking encourages innovation, given that the two variables already seen have a positive and similar influence on the innovative dynamism of the company. In the last part of Model 1, it can be observed that the highest direct influence on the HBS indicator is due to the innovative dynamisms of the firm, while networking variables show a minor direct effect. 2 Arrows indicate lineal causality relationships. Coefficients can be interpreted as the direct influence of one variable on the variable the arrow points to. The goal of this methodology is to determine the effect of each of the explanatory variables (exogenous and intervening) on the endogenous variable of the model. In model 1, the exogenous variable is Incubator Experience. There are three intervening endogenous variables: links with companies located in facilities provided by Barcelona Activa; innovative dynamism (the company has introduced innovations through the use of ICT); cooperation with agents outside the Barcelona Activa network. Finally, the endogenous variable is the HBS indicator. The accounting of direct and indirect effects is shown in Table 5 . Summing up, the model demonstrates how three elements shape the path to high business success. Incubation favours all of them which, in turn, fosters good performance levels through direct and indirect paths. Thus networking, both inside and outside the Barcelona Activa sphere, leads to good levels of business performance through the innovative dynamism of the company, which is the variable that most directly influences the endogenous variable of the model. The aim of Model 2 ( Figure 2 ) is to account for the effects of the Milieu Effect variable on the HQJC Indicator. Being an entrepreneur aware of the benefits of an innovative environment and taking advantage of it favours a positive influence on the company's performance. Having a Milieu Effect profile directly favours high business success, while its positive influence on the creation of high quality jobs is strongly mediated by the HBS indicator (see Table 4 ). Thanks to that simple model it can be seen that if this mediation were not taken into account, the relationship between the two variables would have been reported as a weak relationship only significant at the 10% level.
The exogenous variable in Model 2 is the Milieu Effect, as defined previously. There is only one intervening endogenous variable, the HBS indicator, the endogenous is HQJC indicator. Effects on the endogenous are shown in Table 6 . Total number of observations: 136.
*Significant parameter at the 10% level. All the other parameters are significant at the 5% level. Model 3 focuses on those entrepreneurs who make the most of Barcelona Activa (Figure 3 ). In this sense, it can be observed that participation in start-up programmes offered by the institution directly favours two personal characteristics which are, in order of intensity, being a wage earner before the creation of the current company and having previous experience in business creation. In turn, both positively encourage the active membership of Xarxactiva, a network created by Barcelona Activa. It should be noted that, again, the intensity is higher among those who were wage earners previously. Finally, as can be expected, networking (active membership of Xarxactiva) has a positive influence on high business success. The exogenous variable now is consumption of BA's start-up programmes. There are three intervening endogenous variables: 1 entrepreneur experienced in business creation 2 previous situation: wage earner 3 active member of Xarxactiva. Finally, the endogenous variable is the HBS indicator. The effects of the variables on HBS are shown in Table 7 . It can be seen that the direct benefit obtained from the start-up programmes managed by Barcelona Activa is complemented when the entrepreneur has previous experience in the labour market. Given the fact that the average age is 39-years-old, this model shows that the target population of the institution consists of middle-aged entrepreneurs with previous experience, particularly those who were not self-employed.
Conclusions
From the point of view of a productive local system, as defined by GREMI, Barcelona Activa cannot be identified as an innovative milieu. However, from its actions and its interaction with entrepreneurs, we can deduce that it is contributing to the emergence of a significant innovation cluster which fosters entrepreneurial attitudes. In particular, some of the main results of our research are the following:
• Entrepreneurs who developed their business idea in the incubation centre show higher innovation intensity, specifically when these innovations are based on IT use.
• These entrepreneurs are also more prone to base their innovation process on cooperation.
• Wherever entrepreneurs locate their firm, there is significant recognition of BA as an innovation agent. As far as this perception is observed among all the defined segments analysed, the institutional role of BA as an innovation promoter would be proved.
To capture the scope of the innovation cluster, we built two synthetic indicators: the first one measures the entrepreneur's perception of the environment created by BA, while the other gathers the innovation performance of his company. Innovation intensity, development of strategic alliances, recognition of knowledge spillovers and cooperative innovation networks are some of the elements used to build these synthetic indicators.
From the crossed analysis of these two indicators, we collected some interesting evidence about what we define as the 'milieu effect'. In this sense, and despite the fact that the perception of an innovative cluster is higher than the actual innovation behaviour of the companies -neither of which are a majority in our sample -we detected some other noteworthy results:
• Companies created by those entrepreneurs that are more skilful in detecting and seizing the opportunities provided by the environment display higher profitability, greater export propensity and higher commercial use of the Internet. Moreover, these companies offer qualified, well-paid jobs.
• In general, these firms differentiate their services (or products) more in the market and they also show the most innovative growth strategies, mainly when these are based on groups, alliances or on network building.
• The 'milieu effect' is more alive among companies that have already left the incubation centre and among entrepreneurs with previous experience in entrepreneurial activities.
• There is a short-sightedness effect among some entrepreneurs with companies, basically related to certain IT activities, which benefit from a market-niche but neither interact with their environment (other companies or innovation agents) nor achieve high economic success.
• Moreover, another group of companies with performance difficulties turns to Barcelona Activa to take advantage of their knowledge diffusion and networking mechanisms. Thanks to them, they finally manage to improve their capacities and success probabilities.
Finally, by means of a path analysis methodology, we are able to give a quantitative measurement of the effect of milieu on the chances of companies' market success; that is, improving their sales, obtaining profits and creating new jobs. Our results show how the combination of incubation experience, the development of ICT-based innovations and cooperation with other firms considerably improve this probability. In addition, participation in the programmes and services offered by BA also improve this probability, mainly when these activities strengthen the commercial and social networks and when those who benefit are entrepreneurs with labour experience. Therefore, for a metropolitan and regional economy with a large university base and a growing number of young graduates, as well as the development of spin-off centres in universities, it is also very important to support complementary policies that encourage start-up activities among wage-earning and highly qualified workers.
